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1. Introduction. -Electron paramagnetic resonance of transition metal ions in AB03 compounds has been used over the past 25 years to study a variety of subjects. These studies provided a deeper insight into the resonance phenomenon itself, as was the case for Fe3+ in a cubic crystal field [1] , or into the JahnTeller effect [2] , and they permitted an investigation of structural [3] and ferroelectric phase transitions [4] . This paper is an attempt to summarize the present knowledge of certain defects, in particular the conditions of their occurrence, and their structure.
2. Valency and lattice sites. -Double oxides AB03 with perovskite structure are nearly all cubic if heated to sufficiently high temperatures ; the cubic lattice constants are observed to be around 4 Á. The A ion, with a radius of 1-1.4 À, is dodecahedrally coordinated by oxygens, and the B ion sits in an oxygen octahedron.
Its radius is about half that of the A ion in order to yield a Goldschmidt tolerance factor of t = A0/y2. BO near unity [5] . Due to these sizes, the transition metal impurities substitute on the B site, and the rare-earth ions on the A sites. Early examples of such EPR studies are Fe3 + on the B site and Gd3 + on the A site in SrT'03 [1, 6] and BaTi03 [4, 6] . However [7] apart from normal Ta site occupation. Gd3 + on Ti sites has been reported for ceramic BaT'03 synthetized with enriched Ba versus Ti ratios as well as for reduced and quenched BaTi03 single crystals [8] . Ti3 + offcentre on Sr2+ sites has been observed in SrTi03 after neutron irradiation and in one case after reduction [9] .
Whereas the rare-earth ions exhibit their known valencies whether they substitute for an A or B site, i.e., Pr3 + [10] , Gd3 + Eu2 +, etc. [6] , this is not at all the case for the 3d transition metal ions on octahedral B sites. [19] and after [37] .
than Mn4+ which in turn are lower than Cr3+. These smaller Et thus yield a larger positive g shift, On the other hand, the intra-ionic electron excitations become higher, giving less negative shifts in Ag oc -1 lEi [19] .
EPR of Mn2+ in CaZro3 [23] , BaTi03 and PbTi03 [24] has been assigned to B sites [15] , and an axial Mn2+ centre in SrTi03 [25] to A sites [15, 26] [7, 30] , and in BaTi03 [31] . The Fe3+-Vo centre was important for the analysis of critical phenomena in the structural phase transition of SrTio3. The latter involves temperature-dependent alternate rotations qJ(T) of oxygen octahedra around the 100 &#x3E; axes. The Fe3 +-Vo centre rotation ~(T) is 1.6 times smaller than the intrinsic one, but proportional to the intrinsic ~(T) near Tc, and could be determined with high precision [32] .
Since then, the same kind of transition metal ionoxygen vacancy centre has also been observed for other ions and different valencies : Co2+-Vo has been reported by Hannon in KTa03 [33] and in SrTio3 by Faughnan [34] . The The iron pair-centre, Fe4+ -v Û' isoelectronic to the Mn3+-Vo, with high spin S = 2, was observed shortly after the latter [37] . Its net charge is + 2 e and it can be observed in SrTi03 charge compensated with Mg2 +, and Al3 + at Ti4 + sites. The existence of the Fe4+ -Vo had been postulated by Morin and Oliver [38] .
In figure 2 [39] .
In SrTi03 reduced at high temperatures and then quenched, another axial centre with even spin S has been seen [35] . Assuming S = 2, an axial splitting parameter D = 9.58 cm-1 was deduced. As the rotation angle (P = 1.0° at 77 K, it has been assigned to a Fe2 + -V 0 pair, which upon low-temperature illumination yields the Fe1 + -V 0 centre. Another Fe3+ spectrum of orthorhombic symmetry was also observed [35] . More [5] . When the Fe ions move towards the oxygen vacancy [26] , there is a reduction in the rotation angle cp of the Fe3+-Vo centre as compared to the intrinsic angle ç, below T,,. As identical rotation angles have been reported [35, 37] for the Fe4 +-Vo, Fe3 +-Vo and Fe2 +-Vo pair-centres, the geometry must be the same. This shows that Coulomb interaction does not play an important role for the centres, as in one case the iron is nominally tetravalent and in the others trivalent and divalent.
It follows that the core repulsion is dominant, forcing the metal ion towards the vacancy Vo. [6] related D to the polarization P and obtained D = 1.6 p2 if P is measured in JlC/cm2 and D in units of 10-4 CM -1.
These authors also doped the crystals with Gd3 + (S = 7/2) replacing a Ba2 + ion. The Gd3 + D parameter also varies proportionally to p2(T) [6] .
Subsequent studies by Sakudo [43] and Sakudo and Unoki [44] The success of this analysis implies that the polarization fields can be neglected as compared to the effect of the nearest-neighbour positions. It justifies an assumption of wemple [48] in deriving the D = 1.4 P 2 formula from polarization-induced strain only, neglect- [55] .
